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2,4-Di-fei'f-butyl-6-({[2-(dimethylamino)- 

ethyl](2-hydroxybenzyl)amino}methyl)- 

phenol 



Data collection 

Oxford Diffraction Xcalibur 

diffractometer 
17015 measured reflections 



Refinement 

R[F^ > 2aiF^)] = 0.044 

wR(F^) = 0.099 

S = 0.78 

4964 reflections 



4964 independent reflections 
2292 reflections with / > 2a(l) 
«i„, = 0.047 



277 parameters 

H-atom parameters constrained 
Ap„a^ = 0.22 e A"' 
Ap„i„ = -0.18 e A"' 
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Key indicators: single-crystal X-ray study; T = 150 K; mean tT(C-C) = 0.003 A; 
R factor = 0.044; wR factor = 0.099; data-to-parameter ratio = 1 7.9. 



Table 1 

Hydrogen-bond geometry (A, °). 



Cg is the centroid of the C13-C18 ring. 



D- 


H-A 




D-H 


H - .4 


D-A 


D-H- - A 


Ol 


-HIA- 


■Nl 


0.96 (2) 


2.59 (2) 


3.1610(19) 


118.5 (16) 


Ol 


-HIA- 


■N2 


0.96 (2) 


1.89 (2) 


2.824 (2) 


162.4 (19) 


02 


-HIA- 


■Nl 


0.88 (2) 


1.95 (2) 


2.7563 (18) 


152.1 (18) 


C3- 


-mA- 


■02 


0.96 


2.64 


3.411 (3) 


137 


C9- 


-H9A- 


■Q' 


0.93 


2.77 


3.593 (2) 


148 



Symmetry code: (i) — .v + 1, y + ^, — z + ^. 



The title compound, C26H40N2O2, has both its N atoms in 
trigonal-pyramidal geometries. The molecular structure is 
stabilized by O— H- ■ N and C— H- ■ O hydrogen bonds. In 
the crystal, C— H- ■ -it interactions lead to the formation of a 
supramolecular helical chain along the 5-axis direction. 

Related literature 

For general background to the use of diaminebis(aryloxido) 
compounds as tetradentate ligands, see: Hirotsu et at. (1997, 
1998); Dutta et al. (2011). For related structures, see: Abra- 
hams et al. (2009); Maity et al. (2006); Janas et al. (2012). 




tBu 



Experimental 

Crystal data 

C26H40N2O2 
M, = 412.60 
Monoclinic, P2^/c 
a = 12.3002 (7) A 
b = 13.3758 (7) A 
c = 15.5662 (9) A 
^ = 96.377 (5)° 



V = 2545.2 (2) a' 
Z = 4 

Mo Ka radiation 
M = 0.07 mm"' 
r= 150 K 

0.40 X 0.37 X 0.35 mm 



Data collection: CrysAlis CCD (Oxford Diffraction, 2008); cell 
refinement: CrysAlis RED (Oxford Diffraction, 2008); data reduc- 
tion: CrysAlis RED; program(s) used to solve structure: 
SHELXS2013 (Sheldrick, 2008); program(s) used to refine structure: 
SHELXL2013 (Sheldrick, 2008); molecular graphics: SHELXTL 
(Sheldrick, 2008); software used to prepare material for publication: 
SHELXTL. 
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electronic archives (Reference: BT6979). 
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2,4-Di-ferf-butyl-6-({[2-(dimethylamino)ethyl](2-hydroxybenzyl)amino}methyl)- 
phenol 

Grzegorz P. Spaleniak^ Elwira Bisz^ Marzena Bicdek and Bartosz Zarychta 

1 . Comment 

Diamine bis(phenolate) compounds and its derivatives represent the dominant class of compounds that are used as 
tripodal tetradentate ligands with an N2O2 donor set (Hirotsu et al, 1991 , 1998). The steric factors of substituents in the 
tetradentate ligands are especially important in complexation of agents for polymerization reactions. 

The molecular structure of the title compound and the atom-numbering scheme are shown in Figure 1 . The crystal 
structure shows trigonal pyramidal geometries around Nl [sum of C — — C angles = 332.05 (18)° and N2 [sum of C — 
— C angles = 330.37 (13)°], and is comparable with related structures (Abrahams et al, 2009; Maity et al, 2006; Janas et 
al, 2012). The aromatic ring which is substituted with rert-butyl groups is slightly more distorted in comparison to 
unsubstituted one due to the steric hindrance. The molecular structure is stabilized by three hydrogen bonds between 
hydroxyl groups and amine nitrogen atoms (Figure 1) and one of a C — H - 0 type. This pattern of interactions influences 
the dihedral angle between aromatic moieties which amounts 73.88 (57)°. Such stabilization is also observed for 
structures when both aromatic rings are substituted (Maity et al, 2006; Janas et al, 2012), in contrast to the unsubstituted 
molecule (Abrahams et al, 2009). All remaining bond distances and angles are normal and in good agreement with the 
geometries of other diamme bis(phenolates) (Abrahams et al, 2009; Maity et al, 2006; Janas et al, 2012). Strong 
intermolecular interactions were not found in the crystal. The structure is stabilized by weak C — H—;r mteractions. 

2. Experimental 

The compoimd was prepared according to literature procedure (Dutta et al, 2011). Crystals suitable for X-ray crystal 
structure analysis were grown from methanol. 

3. Refinement 

H atoms bonded to C were positioned geometrically and treated as riding on their parent atoms with C — = 0.93 - 0.97 
A and with L'iso(H) =\.5U^ (C-methyl) or = 1.2U eq(C) for other H atoms. The coordmates of the H atoms bonded to O 
were refined with f/iso(H) = 1.5L'eq(0). 
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Figure 2 

A packing diagram of the title compound. 



2,4-Di-ferf-butyl-6-({[2-(dimethylamino)ethyl](2-hydroxybenzyl)amino}methyl)phenol 



Crystal data 

C26H40N2O2 
M- = 412.60 
Monoclinic, Plilc 
a = 12.3002 (7) A 

13.3758 (7) A 
c= 15.5662 (9) A 

96311 (5)° 
F= 2545.2 (2) A^ 
Z = 4 



F(000) = 904 

Z),= 1.077 Mgm-3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 17015 reflections 

6* = 3.0-26.0° 

fi = 0.07 mm-' 

T= 150K 

Cubic, colourless 

0.4 X 0.37 X 0.35 mm 
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Data collection 

Oxford Diffraction Xcalibur 

diffractometer 
Radiation source: Enhance (Mo) X-ray Source 
Graphite monochromator 
Detector resolution: 10.4508 pixels mm"' 
co-scan 

17015 measured reflections 

Refinement 

Refinement on 

Least-squares matrix: full 

R[I^ > 2(7(7^)] = 0.044 

wRiF') = 0.099 

5=0.78 

4964 reflections 

277 parameters 

0 restraints 



4964 independent reflections 
2292 reflections with I > 2a(I) 
= 0.047 

^max = 26.0°, ^min = 3.0° 

/j = -15^15 

k = -l6-^9 
/ = -19^19 



Hydrogen site location: mixed 
H-atom parameters constrained 
w = l/ia'iFo^) + (0.0474P)2] 

where P=(Fo2 + 2Fe2)/3 
(A/<t)„^< 0.001 
Apmo. = 0.22 e 
Ap™„ = -0.18eA-3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defmed by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


Jl *I1J 


Nl 


0.47272(11) 


0.82096 (10) 


0.29297 (9) 


0.0297 (4) 


N2 


0.35360 (14) 


0.71832 (12) 


0.15196(11) 


0.0516(5) 


01 


0.27532 (12) 


0.91451 (11) 


0.17200 (8) 


0.0573 (4) 


HIA 


0.3077 (17) 


0.8489 (17) 


0.1774 (13) 


0.086* 


02 


0.56148 (11) 


0.93511 (9) 


0.17087 (8) 


0.0449 (4) 


H2A 


0.5129(16) 


0.9043 (14) 


0.1990(13) 


0.067* 


CI 


0.49556 (15) 


0.71454(12) 


0.27880 (12) 


0.0409 (5) 


HIB 


0.5097 


0.6816 


0.3344 


0.049* 


HlC 


0.5613 


0.7092 


0.2500 


0.049* 


C2 


0.40348 (16) 


0.66064 (14) 


0.22545 (13) 


0.0501 (6) 


H2B 


0.4314 


0.5985 


0.2044 


0.060* 


H2C 


0.3475 


0.6439 


0.2623 


0.060* 


C3 


0.4308 (2) 


0.72638 (16) 


0.08655 (14) 


0.0735 (7) 


H3A 


0.4974 


0.7570 


0.1119 


0.110* 


H3B 


0.3990 


0.7666 


0.0392 


0.110* 


H3C 


0.4464 


0.6609 


0.0659 


0.110* 


C4 


0.2528 (2) 


0.67198 (19) 


0.11449(18) 


0.0988 (9) 


H4A 


0.2046 


0.7223 


0.0880 


0.148* 


H4B 


0.2183 


0.6388 


0.1590 


0.148* 


H4C 


0.2687 


0.6241 


0.0717 


0.148* 


C5 


0.37250 (14) 


0.83566 (13) 


0.33576(11) 


0.0344 (5) 


H5A 


0.3883 


0.8212 


0.3969 


0.041* 


H5B 


0.3167 


0.7892 


0.3117 


0.041* 


C6 


0.32984 (14) 


0.94016(13) 


0.32456 (12) 


0.0331 (4) 
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Atomic displacement parameters (A^) 















JJV2 




jja 


Nl 


0.0285 (9) 


0.0291 


(8) 


0.0319 


(9) 


-0.0003 (7) 


0.0056 (7) 


0.0007 (7) 


N2 


0.0611 (12) 


0.0471 


(10) 


0.0436 


(11) 


0.0080 (10) 


-0.0073 (9) 


-0.0106 (9) 


01 


0.0767 (11) 


0.0558 


(9) 


0.0378 


(8) 


0.0229 (8) 


-0.0003 (7) 


-0.0001 (8) 


02 


0.0436 (9) 


0.0540 


(9) 


0.0377 


(8) 


0.0040 (7) 


0.0079 (6) 


0.0137 (7) 


CI 


0.0445 (12) 


0.0346 


(11) 


0.0439 


(12) 


0.0056 (10) 


0.0068 (10) 


0.0058 (9) 


C2 


0.0594 (15) 


0.0370 


(12) 


0.0540 


(14) 


-0.0013 (11) 


0.0073 (11) 


-0.0051 (11) 


C3 


0.112 (2) 


0.0638 


(15) 


0.0458 


(14) 


0.0141 (15) 


0.0120 (14) 


-0.0037 (12) 


C4 


0.0679 (19) 


0.097 (2) 


0.122 (2) 


0.0002 (16) 


-0.0302 (17) 


-0.0425 (18) 


C5 


0.0319(11) 


0.0385 


(11) 


0.0336 


(11) 


-0.0021 (9) 


0.0074 (9) 


0.0053 (9) 


C6 


0.0273 (10) 


0.0359 


(ID 


0.0378 


fU) 


-0.0006 (9) 


0.0109 (8) 


0.0010(10) 


C7 


0.0424 (13) 


0.0417 


(12) 


0.0394 


(12) 


0.0049 (10) 


0.0133 (10) 


0.0010(10) 


C8 


0.0541 (14) 


0.0483 


(13) 


0.0519 


(14) 


0.0123 (11) 


0.0143 (11) 


0.0161 (12) 


C9 


0.0554(15) 


0.0361 


(12) 


0.0785 


(18) 


0.0055 (11) 


0.0285 (13) 


0.0044 (13) 


CIO 


0.0543 (15) 


0.0457 


(14) 


0.0667 


(17) 


-0.0022(11) 


0.0182 (12) 


-0.0141 (12) 


Cll 


0.0410(13) 


0.0488 


(13) 


0.0442 


(13) 


-0.0008 (10) 


0.0091 (10) 


-0.0020(11) 


C12 


0.0358 (12) 


0.0401 


(11) 


0.0297 


(11) 


0.0012 (9) 


0.0061 (9) 


0.0030 (9) 


C13 


0.0319(12) 


0.0312 


(10) 


0.0334 


(11) 


-0.0018(9) 


0.0064 (9) 


0.0001 (9) 


C14 


0.0366 (12) 


0.0285 


(10) 


0.0362 


(11) 


0.0013 (9) 


0.0062 (9) 


0.0012 (9) 


C15 


0.0451 (13) 


0.0280 


(10) 


0.0428 


(12) 


-0.0041 (9) 


0.0169(10) 


0.0001 (9) 


C16 


0.0397 (13) 


0.0431 


(12) 


0.0580 


(14) 


-0.0096 (10) 


0.0220(11) 


0.0009 (11) 


C17 


0.0313 (13) 


0.0474 


(12) 


0.0576 


(14) 


-0.0058 (10) 


0.0066 (11) 


0.0001 (11) 


C18 


0.0379 (13) 


0.0438 


(12) 


0.0376 


(12) 


-0.0071 (10) 


0.0038 (10) 


0.0032 (9) 


C19 


0.0650(15) 


0.0387 


(12) 


0.0440 


(12) 


-0.0021 (11) 


0.0267(11) 


0.0042 (10) 


C20 


0.121 (2) 


0.0540 


(14) 


0.0595 


(15) 


0.0186(14) 


0.0394 (14) 


0.0210(12) 


C21 


0.098 (2) 


0.0701 


(16) 


0.0453 


(14) 


-0.0130(14) 


0.0229 (13) 


-0.0015 (12) 


C22 


0.0887 (19) 


0.0829 


(17) 


0.0714 


(16) 


-0.0115(15) 


0.0486 (14) 


0.0091 (14) 


C23 


0.0317(14) 


0.0890 


(19) 


0.0786 


(18) 


-0.0103 (13) 


-0.0003 (12) 


0.0107(15) 


C24 


0.0437 (16) 


0.203 (4) 


0.121 (2) 


-0.0086 (19) 


-0.0222 (16) 


0.078 (2) 


C25 


0.0521 (17) 


0.152 (3) 


0.144 (3) 


0.0380(18) 


0.0031 (18) 


-0.006 (2) 


C26 


0.0636 (19) 


0.146(3) 


0.121 (2) 


-0.0468 (18) 


-0.0043 (17) 


-0.016 (2) 



Geometric parameters (A, °) 



Nl— C12 


1.472 (2) 


C12— H12B 


0.9700 


Nl— CI 


1.472(2) 


C13— C18 


1.388 (2) 


Nl— C5 


1.478 (2) 


C13— C14 


1.393 (2) 


N2— C4 


1.450 (2) 


C14— C15 


1.402 (2) 


N2— C2 


1.457 (2) 


C15— C16 


1.391 (2) 


N2— C3 


1.471 (2) 


C15— C19 


1.541 (2) 


01— C7 


1.358 (2) 


C16— C17 


1.394(2) 


01— HIA 


0.96 (2) 


C16— H16A 


0.9300 


02— C14 


1.376 (2) 


C17— C18 


1.382 (2) 


02— H2A 


0.88 (2) 


C17— C23 


1.537 (3) 


CI— C2 


1.511 (2) 


C18— H18A 


0.9300 


CI— HIB 


0.9700 


C19— C21 


1.525 (3) 


CI— HlC 


0.9700 


C19— C20 


1.539 (3) 


C2— H2B 


0.9700 


C19— C22 


1.541 (3) 
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C2— H2C 
C3— H3A 
C3— H3B 
C3— H3C 
C4— H4A 
C4— H4B 
C4— H4C 
C5— C6 
C5— H5A 
C5— H5B 
C6— Cll 
C6— C7 
C7— C8 
C8— C9 
C8— H8A 
C9— CIO 
C9— H9A 
CIO— Cll 
CIO— HlOA 
Cll— HI 1 A 
C12— C13 
C12— H12A 



0.9700 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

1.496 (2) 

0.9700 

0.9700 

1.384(2) 

1.394 (2) 

1.392 (2) 

1.376 (3) 

0.9300 

1.371 (3) 

0.9300 

1.383 (3) 

0.9300 

0.9300 

1.509 (2) 

0.9700 



C20— H20A 
C20— H20B 
C20— H20C 
C21— H21A 
C21— H21B 
C21— H21C 
C22— H22A 
C22— H22B 
C22— H22C 
C23— C26 
C23— C25 
C23— C24 
C24— H24A 
C24— H24B 
C24— H24C 
C25— H25A 
C25— H25B 
C25— H25C 
C26— H26A 
C26— H26B 
C26— H26C 



0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

1.523 (3) 

1.530 (3) 

1.535 (3) 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 

0.9600 



C12— Nl— CI 
C12— Nl— C5 
CI— Nl— C5 
C4— N2— C2 
C4— N2— C3 
C2— N2— C3 
C7— 01— HIA 
C14— 02— H2A 
Nl— CI— C2 
Nl— CI— HIB 
C2— CI— HIB 
Nl— CI— HlC 
C2— CI— HlC 
HIB— CI— HlC 
N2— C2— CI 
N2— C2— H2B 
CI— C2— H2B 
N2— C2— H2C 
CI— C2— H2C 
H2B— C2— H2C 
N2— C3— H3A 
N2— C3— H3B 
H3A— C3— H3B 
N2— C3— H3C 
H3A— C3— H3C 
H3B— C3— H3C 



110.41 (13) 

109.39(13) 

112.25 (13) 

110.86(18) 

109.99 (18) 

109.52 (17) 

117.5 (13) 

105.8(13) 

113.57(14) 

108.9 

108.9 

108.9 

108.9 

107.7 

113.78(15) 

108.8 

108.8 

108.8 

108.8 

107.7 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 



C14— C13— C12 
02— C14— C13 
02— CI 4— CI 5 
C13— C14— C15 
C16— C15— C14 
C16— C15— C19 
C14— C15— C19 
C15— C16— C17 
C15— C16— H16A 
C17— C16— H16A 
C18— C17— C16 
C18— C17— C23 
C16— C17— C23 
C17— C18— C13 
C17— C18— H18A 
C13— C18— H18A 
C21— C19— C20 
C21— C19— C22 
C20— C19— C22 
C21— C19— C15 
C20— C19— C15 
C22— C19— C15 
C19— C20— H20A 
C19— C20— H20B 
H20A— C20— H20B 
C19— C20— H20C 



121.34(16) 

119.15(16) 

119.28 (16) 

121.57 (17) 

116.07(17) 

121.50(17) 

122.41 (18) 

124.50(17) 

117.8 

117.8 

116.72(18) 
122.4 (2) 
120.89 (18) 
121.88(18) 
119.1 
119.1 

109.63 (19) 
107.67 (17) 
106.35 (16) 
109.94 (15) 
110.98 (15) 
112.14(18) 
109.5 
109.5 
109.5 
109.5 
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N2 — C4 — H4A 


109.5 


TT'IA A /- ^ (\ TT'IA/"' 

H20A — C20 — H20C 


109.5 


N2 — C4 — H4B 


109.5 


H20B — C20 — H20C 


109.5 


H4A — C4 — H4B 


109.5 


/~1 1 rt /~"^ 1 TT"^ 1 A 

C19 — C21 — ^H21A 


109.5 


N2 — C4 — H4C 


109.5 


/~1 1 rt /^'^ 1 TT*^ 1 T^ 

C19 — C21 — ^H21B 


109.5 


H4A — C4 — H4C 


109.5 


TTT 1 A 1 TT'^ 1 T~l 

H21A — C21 — H21B 


109.5 


T T /I T~» /"I J T T /I 

H4B — C4 — H4C 


109.5 


C19 — C21 — H21C 


109.5 


Nl — C5 — C6 


111.78 (13) 


TT'^ 1 A 1 TT'^ 1 

H21A — C21 — H21C 


109.5 


Nl — C5 — H5A 


109.3 


H21B — C21 — H21C 


109.5 


Co — C5 — H5A 


109.3 


/" ^ 1 A ^ ^ T T'l 'I A 

C 1 9 — C22 — H22A 


109.5 


Nl — C5 — H5B 


109.3 


C 1 9 — C22 — H22B 


109.5 


Co — C5 — ^H5B 


1 Art 

109.3 


TT'*\'^ A TT'^'^T^ 

H22A — C22 — H22B 


1 AA C 

109.5 


H5A — C5 — H5B 


107.9 


C 1 9 — C22 — H22C 


109.5 


Cll — Co — C7 


118.12 (17) 


HzzA — Czz — HzzL 


1 A A C 

109.5 


Cll — Co — C5 


121.66 (17) 


TT'^'^T^ /"^'^'^ TT'^'^Z"' 

H22B — C22 — ^H22C 


1 Art c 

109.5 


C7 — Co — C5 


120.18 (16) 


C26 — C23 — C25 


109.2 (2) 


Ol — C7 — C8 


117.18 (18) 


C26 — C23 — C24 


108.9 (2) 


Ol — C7 — Co 


IT) AO 

123.08 (16) 


C25 — C23 — C24 


1 AT 0 /'I \ 

107.8 (2) 


/~iO /"^T 

C8 — C7 — Co 


1 1 A /I 0\ 

119.73 (18) 


C26 — C23 — C17 


1 AO /'^\ 

108.6 (2) 


C9 — C8 — C7 


120.8 (2) 


C25 — C23 — C17 


110.4 (2) 


/~iO TTO A 

C9 — C8 — H8A 


119.6 


C24 — C23 — C17 


111 T7 / 1 0\ 

111.77 (18) 


/~10 TTO A 

C7 — C8 — ^H8A 


1 1 rt Z" 

119.6 


C23 — C24 — H24A 


1 Art c 

109.5 


CIO — C9 — C8 


1 A 1 1 /I A\ 

120.11 (19) 


/T^l /^'^ A TT*** AT^ 

C23 — C24 — H24B 


109.5 


CIO — C9 — H9A 


119.9 


H24A — C24 — H24B 


109.5 


C8 — C9 — H9A 


119.9 


C23 — C24 — H24C 


109.5 


C9 — CIO — Cll 


119.2 (2) 


H24A — C24 — H24C 


1 Art c 

109.5 


C9 — CIO — HI OA 


120.4 


H24B — C24 — H24C 


109.5 


Cll — CIO — HlOA 


120.4 


C23 — C25 — H25A 


109.5 


CIO — Cll — Co 


1 ^ ^ AO /I A\ 

122.08 (19) 


C23 — C25 — H25B 


109.5 


/~<1A TT11A 

CIO — Cll — ^HllA 


1 1 A A 

119.0 


TT^C A TT'^^T^ 

H25A — C25 — H25B 


1 AA C 

109.5 


Co — Cll — HllA 


119.0 


C23 — C25 — H25C 


109.5 


Nl — C12 — C13 


113.81 (14) 


H25A — C25 — H25C 


109.5 


XT1 TTI'^A 

Nl — C12 — H12A 


1 AO 0 

108.8 


TT'^CT^ f^'^C Tf^Cf^ 

H25B — C25 — ^H25C 


1 AA C 

109.5 


C13— C12— H12A 


108.8 


C23— C26— H26A 


109.5 


Nl— C12— H12B 


108.8 


C23— C26— H26B 


109.5 


C13 — C12 — H12B 


108.8 


JT^/^ A /' TT'^y'T"* 

H26A — C26 — H26B 


109.5 


TTI'^A TT1'*\T^ 

H12A — C12 — H12B 


107.7 


C23 — C26 — ^H26C 


1 AA n 

109.5 


/~^10 /"^IT /"'I/I 

C18 — C13 — C14 


119.23 (16) 


HzoA — Lzo — HzoL 


109.5 


C18 — C13 — C12 


1 1 A O /I 

119.32 (16) 


T T1 /'T^ f~^^ f T T-^ H 

H26B — C26 — H26C 


109.5 


C12 — ^Nl — CI — C2 


1 TA 0 C /I A\ 

-179.85 (14) 


CI8 — C13 — C14 — CI 5 


-0.4 (2) 


C5 — Nl — CI — C2 


57.8 (2) 


C12 — C13 — C14 — C15 


1 T C OA /I /'\ 

175.84 (16) 


C4 — N2 — C2 — C 1 


t /' 0 1 A /I 

-168.19 (17) 


02 — C 1 4 — C 1 5 — C 1 6 


1TO /IT 

178.47 (15) 


C3 — ^N2 — C2 — CI 


70.3 (2) 


/^l'^ /"'l/l /^1^ /^IZ" 

C13 — C14 — CI 5 — C16 


-1.1 (2) 


Nl — CI — C2 — N2 


41.7 (2) 


02 — C 1 4 — C 1 5 — C 1 9 


-3.0 (2) 


C12— Nl— C5— C6 


75.50 (18) 


C13— C14— C15— C19 


177.50(16) 


CI— Nl— C5— C6 


-161.58(14) 


C14— C15— C16— C17 


1.7(3) 


Nl— C5— C6— Cll 


-111.69(18) 


C19— C15— C16— C17 


-176.85 (17 


Nl— C5— C6— C7 


70.4 (2) 


C15— C16— C17— C18 


-0.8 (3) 


Cll— C6— C7— 01 


-179.36 (16) 


C15— C16— C17— C23 


-179.12(18 
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/"^/T r~*n 

C5 — Co — C7 — Ol 


-1.4 (3) 


C 1 6 — C 1 7 — C 1 5 — C 1 3 


A n /"I \ 

-0.7 (3) 


C 1 1 — Co — C7 — C8 


-0.3 (3) 


/—I /—I 1 T /—I -1 o 1 T 

C23 — C 1 7 — C 1 8 — C 1 3 


1 CA /I 0\ 

177.50 (18) 


/~<c r^n t~^o 

C5 — Co — C7 — Co 


177.65 (16) 


C14 — C13 — CI 8 — C17 


1.3 (3) 


r^n /~io t~^c\ 

0 1 — C7 — C8 — C9 


179.21 (17) 


C12 — C13 — CI 8 — C17 


1 T /I A^ /I 

—174.96 (16) 


/"^zT t~^n t~^o t~^r\ 

C 6 — C 7 — C 6 — C 9 


0.1 (3) 


/^IjC^ /~^1C /^1A 

C 1 6 — C 1 5 — C 1 9 — Cz 1 


116.8 (z) 


C7 — Co — C9 — C 1 0 


0.0 (3) 


C 1 4 — C 1 5 — C 1 9 — C2 1 


—61.7 (2) 


C8 — C9 — CIO — Cll 


0.2 (3) 


C 1 6 — C 1 5 — C 1 9 — C20 


—121.7 (2) 


Cv — CIO — Cll — Co 


A A /T \ 

-0.4 (3) 


^ A /~^1A /^^A 

C 1 4 — C 1 5 — C 1 y — CzU 


CA O /''^ \ 

59.8 (2) 


C / — Co — Ci 1 — ClU 


0.5 (3) 


/^IjC /^1A /^OO 

c 1 o — c i J — c 1 y — Czz 


-2.9 (2) 


C5 — Co — Cll — CIO 


—177.45 (16) 


/^1A 

C i 4 — C 1 5 — C 1 y — Czz 


1 TO CO /I T\ 

178.58 (17) 


C\ "Ml CM C\'X 




a Q pi 7 CO'X P'>A 

i-'io — y^L 1 — v_^zj — y^Axj 




C5— Nl— C12— C13 


-167.94 (13) 


C16— C17— C23— C26 


70.9 (3) 


Nl— C12— C13— C18 


-136.89 (16) 


C18— C17— C23— C25 


132.9 (2) 


Nl— C12— €13— C14 


46.9 (2) 


C16— C17— C23— 025 


-48.9 (3) 


C18— C13— C14— 02 


-179.92 (15) 


C18— C17— 023— C24 


12.9 (3) 


C12 — C13 — C14 — 02 


-3.7 (2) 


y— 1 i y"l l ^ y— 1 ^ y— 1 

C 1 6 — 0 1 7 — 023 — 024 


-168.9 (2) 


Hydrogen-bond geometry (A, °) 








Cg is the centroid of the C13-C18 ring. 








D—R-A 


D—H 


YL-A D-A 


D—n-A 


01— HU-Nl 


0.96 (2) 


2.59(2) 3.1610(19) 


118.5 (16) 


01— HU-N2 


0.96 (2) 


1.89(2) 2.824(2) 


162.4(19) 


02— HZ4-N1 


0.88 (2) 


1.95 (2) 2.7563 (18) 


152.1 (18) 


03— H3.4-02 


0.96 


2.64 3.411 (3) 


137 


09— H9^"Cg* 


0.93 


2.77 3.593 (2) 


148 



Symmetry code: (i) -x+l, y+V2, -z+1/2. 
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